Comparison of the active-site conformations of bovine alpha-thrombin and meizothrombin(desF1) by electron spin resonance.
The active site of the prothrombin activation intermediate meizothrombin(desF1) was probed using several fluorosulfonylphenyl spin labels specific for the active serine hydroxyl of serine proteases. The mobilities of the thrombin species inhibited with the nitroxide spin labels m-IV [4-(2,2,6,6-tetramethyl-piperidine-1-oxyl) -m-(fluorosulfonyl)benzamide] and m-V [3-(2,2,5,5-tetramethyl-pyrrolidine-1-oxyl) -m-(fluorosulfonyl)benzamide], which are sensitive to differences between alpha- and gamma-thrombin, were quite similar to that of alpha-thrombin. That is, no major conformational differences between meizothrombin(desF1) and alpha-thrombin were observed in this region of the extended active site. On the other hand, p-IV [4-(2,2,6,6-tetramethyl piperidine-1-oxyl)-p-(fluorosulfonyl)benzamide], p-V [3-(2,2,5,5-tetramethylpyrrolidine-1-oxyl) -p-(fluorosulfonyl)benzamide], and m-VII [N-[m- (fluorosulfonyl)phenyl]-4-N-(2,2,6,6-tetramethyl- piperidine-1-oxyl)urea], which probe an apolar binding region of bovine thrombin, exhibited large differences in mobility between alpha-thrombin and meizothrombin(desF1). The conformational consequences of indole binding to spin-labeled thrombin species demonstrated that both species also possess an indole-binding site. However, the nitroxide mobility changes upon indole binding to the spin-labeled protein derivative were somewhat different between the two thrombin species under study. In addition, the effects of the benzamidine binding were quite similar for each labeled protein. Thus is appears that, while both species posses a fully functional active site, the region in meizothrombin(desF1) probed by spin labels p-IV, p-V, and m-VII, which corresponds to the apolar binding region, differs in conformation from alpha-thrombin.